Severity of venous insufficiency is related to the density of microvascular deposition of PAI-1, uPA and von Willebrand factor.
Impaired microcirculation in chronic venous insufficiency leads to chronic inflammation and dystrophic changes of the skin, and finally to leg ulceration. The purpose of this study was to investigate in more detail coagulation and fibrinolytic protein response of the capillaries in skin biopsies of the lower extremity. From eighteen ambulant patients with venous leg ulcer(s) (n = 8) and controls (n = 10) with various degrees of venous insufficiency according to the CEAP classification, we obtained 4 mm punch biopsies. Immunohistochemical staining with tissue derived plasminogen activator (tPA), urokinase derived plasminogen activator (uPA), plasminogen activator inhibitor (PAI-1) and von Willebrand Factor (vWF) was performed and analyzed with bright field microscopy. The amount of staining with vWF (p = 0.04) and uPA (p = 0.02) showed statistically significant differences, PAI-1 (p = 0.09) and tPA (p = 0.50) showed no difference between leg ulcer and control groups. A strong proliferation of capillaries with tortuous capillary loops in the papillary dermis was seen, but no statistically significant difference (M-W test, p = 0.10) was found between the groups. Comparison between CEAP classes 0-6 showed a statistically significant increased staining pattern of vWF (p = 0.06), uPA (p = 0.02) and PAI-1 (p = 0.02), but not from tPA (p = 0.30). In skin biopsies of the lower extremity of patients with severe venous insufficiency increased deposition of vWF, PAI-1 and uPA were found in the capillaries. These findings point to a local imbalance in coagulation and fibrinolytic status, which might contribute to impaired microcirculation and finally to the development of venous leg ulceration.